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(57)Abstract: 

PURPOSE: To heighten stability to disturbance by 
performing the feedback of the operating quantity, 
correponding to the deviation of the quantity-of-state 
such as the inclination of an actual robot to a model, to 
the model at least so as to correct the behavior of the 
model at the time of stabilizing the attitude of a model 
trailing type leg-type mobile robot. 

CONSTITUTION: In a biped walking leg type mobile robot 
with six joints provided at each leg part link 2 forming 
each lateral leg, each ankle part is provided with a six- 
axis tension sensor 36, flat foot parts 22R, 33L are 
provided at four corners with capacitance type 
grounding switches, and an upper body 24 is provided 
with an inclination sensor. The electric motor of each 
joint is provided with a rotary encoder for detecting its 
rotating quantity, and the output signal of each above- 
mentioned detecting means is sent to a control unit 26 
to perform walk control on the basis of a model. At this 
time, the floor reaction target value to be supplied at 




least to the model is corrected according to the inclination deviation of an actual robot to the 
model. The walking form of the model is then corrected in such a way as to satisfy the 
corrected floor reaction target value for the convergence of the inclination deviation. 
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S^OCH^S^J-t-^O hMact JCIt.Gr, 

^.en^.. 09rfflt^nrc^$ijspr(i. Mact*>?> 

z m p BtstiiBs^i 0 xmmmm&M%&<Dfttc 
a. mwm&zttbtiz. cntcct:^. hp*? hi© 

[0 0 5 2 ] WlfcJrnttSif.n, fl£iE<?ft;fc±&{i 

^^©sraisc^aA^toens., ^> coa#» h 
mx-r^xn&vmmztiz. na* > h nc«. ^-© 
€.»>x f- &&ffin ens. 

[0 0 5 3 ] fet±©^X-rA(CfcCir. WSIfi0 err i 
coerr CCJc.Gfc^r^U^f^-y > h Mmdl 5rt3^y h 

ffiBT?UiWL/itiiaiCj:-3-C > 0err icoerr J&OKIR^ 

[0054] cct, S9(c*si,>-c. eiscsi^-sati^ 

^f^MC^e-fjUafp-fc-y > HMmdl A»^t, -t^ 
^©li#0mdl 4-e©ftiiScomdl *sd33J:* (ffl;^ 



11 

fig) frh— B-rnSi. C<D*?Mtt ! £'gJhX$>2><D 
X, erodl . comcfl tt#6fifc?-*. fC^ ttfiSSSmdl 

. wmdi terser. jvD&Mmt&tz&ztcitmmf ■< 
mm-rz. 

[0055] tax. mm&®t,a<sw2>$>z>—& (c 
ft£ mi&&i ias^xmrni^m^wr z 

<t. 'X©— £ (CM r|£2#!gj iP?-S?) ©»]«>r 
3m)WS¥©{4S^W»i. «!£©JSI2#§©&g;<» 

cx\ vtfy bmsi¥*: J ?)i><Di&®lfi8m±rj:Z>mic. 

C0 05 6 ] msmmimmtiLS^X9mmiiwrj:t'<D 

js^fi^^-^r^etiTos©-?, i&2*£g?© 
s^fiii^ *y- * cd— or* ztmmm&m.*: - a x 

foottotal /clfr^-r. m2^<D±($*)iiIt3:-e-©$S 

mdl * - A x foottotal/h trunk tciff^t. C ©M 
Mk. r&H^f^l/©*^©*!^*^-^). 

eta«H L S«Wj^' ! &f J ;i'©«««©— or* ft e 

mdl 4 - x foottotal/h trunk jEWtRflfT £ C <!: *i"C^ 
[0 0 5 7] ±IB*W»i L/. «TB 107O-'ft 
[0 0 5 8] S 1 Ote.to^xmtLWi+m.ffh*: 30 

3se«cBfi{aai«:ttw{fcu. s 1 2 KjtA, 

1. -#©#§«:. WW3^}#W©W46^6^©iSW*i» 

ifrr£$r©»iRfl£ig-r„ 

2. *S*S©3^}#W<f:«, *©*SF©JtJW3a*W«:X 

3. *#§©«»&«?£. ^©^©^WWH^Jtifis* 40 

[0 0 59] SI 4-C«-%-lHl©*S-'A'7^-^?r-t2^ h 
U S 1 6tCil^B>iP©*§©flSiEft©#i6{jigifni 
@©£3©g*£#g©#ttt{ig£©g£fufdL/c A x fo 
ottotal if £„ -X^V, S 1 8 lcMAsV^El<D$i&<D 
Wgfi)Ml&mtiLM:fr h A x foottotal £j$gt 0 . S 2 0 
icmAs-cmiLMI-mffJMDmMftOmn Axfo 
ottotal /h trunk /cWifSgt-f*. 
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[ 0 0 6 0 ] X^XS 2 2 Kit*. — &fr<D-*t>zf>) > 
*0*W£W S24iS26 £fg»J iff. BP*>. S24"C 
1 mWftM&UtcC t «rStl2l/fc^. S 2 6 CCiiA,-?^ 

mmmts <t o-fwap©-? - * > *si«irr £ . 

[0 06 1 ] 01 l«-Hi£*nU 5fers 1 OOtcfco 
xmutfv r©<g£4£H#JU BflfB 0/c«(C j^fpj^^ 
JKC«-r^^<«#ft<lMe»err £«Sftjtg{IMa>er 
r S 1 0 2«:^-C-etl6^6Hfrir3U/t*5 :r ;U 

J > r Mmdl S 1 0 4 (Cjt/^fMmdl 

fcBtia&T-SJ* tvU©^ icMZ. X * f r ;u©^-[U©^4 
ft 9 mdl iftilRcomdl ^OtS 1 0 6 Kit 

(frieb/tss^6±ft-rnAx<&S7n©i[p< 
s i ostc^-c^ti^-ctcB^ra©*^*^^^ @3i 
t^-m^^^mm^m hxm^mu&.m.^ 
©aiieba x foot£#at>. mm&®<Dmt&mw&m.>* ? 
tcAxfoot^rSnetL. mmmu&.m;'*^s-"5t$: 

[0 06 2] CtHC~o^Xteftlci>m^tcft. Mftffcfit 
-r££. #«6fiig©^fgfi{i. ^©— ^©P^(c. ©us 
^■WJ^^Ottdftflmen <bffii*ftiIK£omcn . 
fcctO'^N^^UC^TSSIci^ h©ffl^«^0 er 
r tffi^ftjSSdMwerr *5, ^^^< 0 JCJR^-TSli 
«:^-TS-<#-C*-6o -e©/c»(C{J. 0mdl , omdl 

, 0err, coerr & £'©JB£tKJ8#> 6> . #ft6(4g©^ 
jg{C«fc»3, ^©— &<DffilC 6 mdl , wmdl , 0err. co 
err ^^©^i&pStl^^-r^JfiaJL «C»tlWSe ££c 

[0 06 3 ] 0 err <!: coerr it C <D^ttM<Dffi&IMMlC J; 

-p-co«:jK^-r-2>©-c, -?>-^a'j«ffi#{£T-r-2>#. 0 

err i coerr (Dm&tRB&milLX 0$ 
«3. 9mdl icomdl <DmW$Mmifrh¥®mni,xm 
i&Q.m<D%Z3m*&lE.UXi>mL$:Z.ti:<,K *€>^»> 

3Sftt^!i<i:#lfi[4g©^|gfii©K«*'> 5 * U 
— ^ a >tc j: f) v » 7"{tL/r*Jl>T. HI^©^ffB#{c: c 

©v „ ^^^^^^^©^iga^^i/r^^ti,, 

[0 06 4 ] 0 mdl i comdl ©^ltt*;fii/cW3i>6#ft6{4 

rfft>hTc»*a«c. aia»a«wj**^uo«ift» 

[0 06 5 ] »J8li»IHeft%x*iU^^iHfi|*JiBfi:^©* 

mdl icomdl 2CDSC%»jarS««C. »«fi{4S*i 

[0066] 
[&1 2] 



(8) 
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2 



• I • <»mdl z = m g h • sin ( 0 md! ) • tan ( 6 mdl ) 



[0 06 7 J ifc£tmKiff^c>Tt> </<:&«:. 6 

[0068] 
[»13] 



* 0 mdl - a> radl ^ 0 

[0 06 9] &1 25£. &1 3jS:J:*), 1 4©5!W# 

[0 07 0] 
[»14] 



CD mdl 



2 m g h 
I 



s i n (flmdl ) -tan (flmdl ) 



[0 07 1] 
[0 07 2] 

m\ 5] 

co mdl = — 



1 45££ifilK"rttU:> SU 5CD5£#f#6 



2 m g h 
[ 



0 mdl 



[ 0 0 7 3 ] (5 . ^$Jl3tt£ttililtfg®Gomdl £ 0 
mdl tCDJt^ »1 5ar£»6ft*Jt«C&4««C|fJft 

IE L t, > m-£r<D "?>M 3 *l £ &mm.&<D a> mdl i0mdl * 



*ti, (SttEfii^PCJifiECDcomdl , 6 mdl . 0 err , eoerr 

£0mdle<t-f &„ (^f(C, omdl fcNfcO^mdl Kit^T 
0err fciO'coerr #MSr#£t3:£Vh;*<,>t§^{C«, 
»WftfcS^K3fc&£C S 0 ). 0mdle£comd 

le/¥#fg (2mgh/I) «c|KE-C**itf. g[15S 

sssts. ^<DfcjsOK:«. mmomic. mmas^A 

20 xfoot/cC^<i$iE-rSC iKior, 0mdl£-Axfoot 
/h trunk /dW^T-SC i^T^-SCT, #«6{4B« 
iEffiAx footSrifc 1 6 0 iteertitf&l*. 
[0 074] 
C»l 6 ] 



0 mdle f co mdle 



A x foot— — 



h trunk 



-ft 



2 m g h / I 



[007 5] «±©ttCC, »i&{ig«§IEffiAx foot#& 
S3 ft. S^a^ttH^^-^xfootJ*. *#g<Dj£i£ 30 

mmAtf&mm&LtcftkD&ffi (^4^5^22Btt} 

M. 8SI#-^A 9 2-049 3) *fflt>r?fi£3tMa 

6r$>£. fso. #iaB#^ca-^t»r*>6#«6(4a?r^: 40 

[00761S1 l7P--?t-h (C*sc^ri*^lr>t > 

si 1 Qicm&vzMPmnwim^vst-difrhZMP 
mmi^sinmu. s 1 1 zicm^-cm^mmum^^ 

qzwihl, s 1 1 4 icmA,-emm&®<D±#GL&K. e 

mdl <b h trunk ©«£Jra#L,fc[ig£±ttgi§{4g<!: b 50 



(±<*®a«ie»«at!sa»)i"r*) , sn sicmA, 

r ■=& -r JUJS¥!i$IBe J; £ 3 > =, A T > * 3HJ®£ If 5 = 
[0 07 7]il 2«^ft£^-rir:/;l>-^> • 7D- 
•^+-h-C*0. Sfc-TS 2 0 0(C*5t>r6#73-fe>^ 

3 6©tfctti<fi£ix*)j£#. s 2 o 2 {c^-c-en*>6 z 
«>. s 2 o 4 tcj^riaTfrDtttc&ttiafEft e> ctri* * 

UlU. S 2 0 6 Ki^r-ecDfiI/cWil£¥<Dl$g • §gg 
£ZMP£fr9&t[pI*E;*t!\ ^H^^l/COj^S^PcDii 

/J3 oh) {cf*fflfca2^6*vri,>s©-e. ccr«cco 

[0 0 7 8] #t,>T. 01 l70--?t- rKH*). 
S 1 1 8 «ca^r±#B«ffliB • ^iflSIESn/'cS^ 
ftg • ^^e.^f5I^*7 r ^C0Kfp^(44*J?). S 1 2 

[0 07 9] C©||igeRHi±iBCDiP< . tf'JMCttTi 

■c#^„ Etc. ftct(cr6t-ZMP4*f : -'Ko^-n<bo 
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-csa. ffi-^r. H6^<o^a«:J:^rMt(g^^ (0084]Hn^ 7 r©ffi£ft<@M0 err ©§£»)£& 

fC*t< &or4>. glft14^lii^L//c** > $M&3££ 5e-T£4>©«. ZMP£to9©llJEfc5;t^e-y > rMac 

(ClsI^-rSC<t;*l-C^^. Sfc. g^nfcitttt t h J&ftgMmdl ©ST*5„ 

7=;U©sSI££^fttClEDT— ZOmt'g&Zm "C\ 31,75 jTl>ZMWW+&icmb1PVtll£. Mac 

ffl31±i<i:*{C. ^P*-, rfc^O^fvUCP^i^jlfifi t (*fg*-^> r&ftSMactcomm St 

T3«K$ljm'Sei*>'D5£i$li]«£ff hfrUmZTM it, C©^£. SlDtf* r©ffi##(lg0err ©^iji> 

«T5Ci*5t#5. E«C. *fJMM|5£T»0«Mr»e £ifcj£-f£t>©«. Mactcann tMmdl K 

£#>6 V ^r^CCiifie-r^^a^v h^^i^T-SC iti^>. Mactcomm iMmdl <DM«. B?f fi U 

$tcmm%&'b'h2l,>m!<Cfflm?Z>CiiWC 10 *5(SSt^r*>@»^^< r^SCCMerrdmdt^ 

[0 08 0 ] ED 1 3«C<D^<D^2H)!iSt?ll?r^-r^a J(X&3-g&1H9PKfttCtt< . 

? 1 ^SS^-CttEiiliZjg^^KDM^*!] [0085] — £\ -t7=;K0<®^ft 6 mdl Offt*^ 

fflKC*iC»T. #ta{4g?r^S<h ltl>fc*i, iS2||Sfc -TSkCDtf. Mmdl Mmdltt. buIB 5 v 

^-C«*7 r ^{ / P*-^> KC. trfcfCjgl&iB^TOU g&(,>rt,>#l><t#fC«:MmdldiidK:— -tf^KDflgl? 

[0 08 1 ] $fc^2IIJ6Wctei>rra. ^M^f^i/ t,>-C(,>& &ffl^*f^k:*t-f siip*'? h© 

(C*tf-S^P#* KD<8t£ifiiM<9err *PD^Ci©7 iSt?ft{ii2l0 err * 0 tciR* 3 &Mfll« ®5teLfc± 

PfflS^IffllfiMerrdmd (BP^> Merrdnd= H 1 (S) 20 fflTS. HK, MerrdmdA* <) 5 v ^fSSffifClt^-Cji;*; 

e err) t. eisjiT-^^ucDii^ii 0 mdi x&zm^icte^riwmzffl'mmittrcti: <0 , -tf^U 

^»fMH2 (S) *ai/T»6ftS'*f s JH**IWffllg ©ffi^tt^ifc^J^iTSCt^S,, BP 5. XaiK? 

JfcjMfflJSMmdldmd (BP^, Mmdldmd=H2 (S) 0md) hCDZMP^#ftoJtlMJ|S©pg|?S-CS/c^*l*-i) i 

fiMactcomm £*t^U*->> r &ffcfiMmdl (C^ffit" T. l8IWWftttSl^»/WSL«:>Ff L"C«. ©tetg^ef 1 

co o 8 2 ] m i 4(c; s y ^fcio'^ias^-ro c £. ©ii^€:f ; ^asE;t»MS{c@a-rtf)5:<^»). a 

©Wcfo^Ttt. n*-J> rHlf«Mactccmm «. M r&H^T^l/©^* 1 ;*:* < jDmT&SJ-T L 

errctndiMmdldmdOfnOC; 5 v ZZfrVZC t<<C&~>X *>>U JS¥<D«liS*iS*S^Sii 0 V$> -5©-C. pg©^ 

5jc#>e>ft£. C©H 5 v Zftmt-cJ:' 1 ). HP* * r©l* 30 0'5©±£#frTS<!:#©1iiC. ^i&ftgAWjSftT 

v h©&i&tt#5t<3l;*ft£ (Caixfi. W-i&mjV&tl [0 08 6] CCT. ®idg^7Vl/©flgt$(|ffliy > 

[0 08 3 ] *f\rt»*-y > HtftfiMmdl tt. Mmdld "TS. 

mdtCHtilfi'; 5 ti<DAt)MMft*1]QZ.2>Ckt,C < i:-oX:& [0 08 7] 

jj^nucAJjZtiZ. £tc. ZMP$*>r>©JS*£: Mmdldmd = - K a> ■ 6>mdl - K 6 ■ 0 mdJ 

2>*-y > hMact frhfamj]*:-* l/W <t — K/'C ?» [0 088] ^©Jltti^-^ , ^M^.H* 1 6> . ^.<*tc* 

j'flijfcfcor, ^JK^^e-^> h 7 -f - rs-f^fi 40 -y > h yj-teMMZZi+ztsic. rn.iL 

0comf»!>55}?«)enS„ Mactcomm ia>77-fT>^ ^-C#±-r-S>fcfe5C«. ^a<D^X^JU+**5jt3iP± 

«m^^kos¥(4s«. e#s^id^^ssf5 [ o o 8 9 3 

•C^3tx^*ig^©JS^(4g*ZMPS^ag^* [ftl8] 
1 

. j . <ynidl 2 =mg h • s i n (tfradl) tan ( 6 mdl) 

2 



[0 09 0] m.iLVtmiCiS.^Xi,^ tabic. &> SO mdl iflmdl *s%&tt-C&hM-lt2%&&l>*>6. ftl9 
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[0 09 1] 
[«1 9] 

0 mdl • <urad1 ^0 
(o mdl — - 



(10) 

* [009 2 ] ffcl 8. 

[0093] 
* [WO] 
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1 95£J:9. &2 0©5£5:f# 



2 m g h 



I 



[00941S2 0 3C£ia(ttl,-Ctfc2 1©5££?#£. 
[0 09 5] 
[«2 1 ] 



oxndl 




ragh 
I 



0 mdl 



[ 0 0 9 6 ] ft 2 i jst&m&otcvzmic&tux^ 

Mrad) d«d = - K o> • o> rad I - K co 



s i n ( 0mdl) -tan ( 0mdl) 



*<r*>. itittJ&rciSKiL-rSo ft^r. ft2 lSfci&s 

10 -TSt^i-C*^^*-^ > hMmdldndrtiO {CftS** 

©5££8§J£f £&©«. ft2 2©5£-C&5. 
[009 7] 
[ft2 2] 



r 2rag h 

v — 



0mdl 



[0 0 9 8 ] ft 2 2 5$;feiBSl,Tt>-Cfc. Ka>***>/h 

CCi&SCi-C*«3. ^©fc«>fc:«. Kft>BXOS!2 3SC 30 
[0 099] 

[»2 3] 

[oioo] ft2 2<tft2 3<D^5r?es-r^«i{cy^> 

SRJ&TflH:. Mmdlctad©*fi*f{8*VjN3 < W*6ftTM 
actcomn ©8^ffi^\$< W*6ft£©-C. j|n#y h 

[0 1 0 1 ] 0 1 5#><=>0 1 7{i»2 JISS^©$IJtai?r^ 40 
t7B- • hrAO. 5%01 5»S300*6 
S3 lOiCS-O • ;l—^>£. 016ttS4OO*>6 

s 4 2 2 tc*<Dgmffims z&wmw? ■ 

il7»S500!!i^S5 0 6(C-e©3>77'f7 
57Q- - ^-f- hiC*Jl»rS 3 0 4 iS 3 0 6 £©59 

«ct*si i mmm<Dm 1 o©s 1 6*>e>s2 ototB^-r-s 



0 2*»6S40 6#iIftl3J-i*£#(C. £ 1 HJS{a|©0 

1 1©S 1 0 8tCfflSJ-j-5*^y:/ttS«l*S*1*. 2fc 

Hi 7-y-^ju-?-> ^a-'ft- KcfcorttS 5 

0 4©^«@eft©iH*-C$feCC^'<fc«CC. XP#? h 
fftff*-^ > hMactccmm 4Cn>7*5 T>*SftKco 

wpzmctcbo&tianztiz. n&onmt. mi 

[0102] &2^mfiV0ttjl#ai«j&3jl»)'? 
[01031018 «C©SBfl©03HiSC«l*7n-r7 , P 

[0104] m3mmmc*s^rh. 

^5>^©igEiESt*. ftiaggM&Htt. 
5 <!: . * ^^IS^SflaiS^afiMmcndnd©**®*^ 6 
^rf r ;H«#*ir<aiS**ir<aijaMmd1dmdK:j:0 > etam 



(11) 
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jKDmmmyjxDimm <&2 2^,6^2 

)V*fftm.tLn<D±x. * ;u+*{c— gc C- r t > & <t # cu* . 

[0 1 0 5 ] m 1 9«l&33l*SfF!l©S 6 0 0#>6S 6 1 10 

0«S700*>6S724J:*) ^^©gf^SllfLfciO' 
®m-f 7)0-3- > '7C3--?t-h, i21ttS80 

01 9©^-r> • ju-?-> ^u-^t- hw^in 

2nss^itt-<r, mi&mutiLm.'i : 7j-2£miE'?z> 20 
^r^s 7 1 2#itJjn3ftrt,>£j£/eMft&©#-e& 

fin*. ^$ijsp*5«(i^ , jzztemifrmm-rz t ^icmi&ti. 
^mt&z ■< z>y&miE-fz>mw!fi®<<Dx?. mim 

[0107] 02 2itc(Dmm<Dm4:mmm^-ryo 

K . ^W^*IJ® gf5©l»5 S ft &c±$:m<t. m 

[0108] JMHSfcWcfcor, ZMPi« 40 

fig, fciOW£¥©{4|g •^tii^^s. i^JS¥ 
©fig • ^K-^Ttt, -^Ci©S^ifljt^-7^- 
£ (ffl&t*. jfflW#ifi{4S^#tt&B$^Jft£-) *i. 

^$ij®^6s^s¥«ii»^fiSgp{c-^xe.n > ass 

©{4g^^#m$*iS 0 ZMPg#Sii(coi>t 

mbwm*hZMPmm&m.&f&gi<<c5-x.hti. zmp 

I^fffl 3 ±f*©(ig • s£!5cco(,»t b. mm 50 
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JSPUfcO LHT3 hjs^-cb Z M P Bmtii&Zffig.-? 

h©&{SJ3* • ifc^*f t Jl<k:r*f\rt/©WJ£ i P©{a 
m- '^m. ZMPg*Ifi^fcJ:J>*ZMPgS{4ggfr«5 

[0109] ^4HiS{^©P^ v h*7 J ;l''C(3:. 

(4® • sgf^c^&ijns,, o*-; Ftf^rii, ±&© 
(4S • g^**. ZMP atf {Ag&c#S£f ^ 
>h#Mmdl £tt£«fctt#¥!t|WcJ:oT3fc«>64'l. 
ITOt#l»gp©^{4#5^><5>*lS. ft, Mmdl *S0cDi 
a** h*7^©ZMP{igttZMPStg{ill 
S^T*.**. Mmdl #0 ££{C«. ZMPgg 
GHKc h*^i0rc^Ci^6. fete^ZM 

PgI(4B«P#'7 h*7 s ;u©ZMP(4S-C(i^c< . d 

h^r^OZMPfigtJ. ZMPaS{4g*>6m 
[0 1 10] -tfMUOJEfcffiCCM:. *6©S^JS:^*^ 

ZMP#S^ffi*$trift/J\I]i£a^*jHa.Tfc, JgiM 

» ^©^JS^^a^Ts/c^-cB^pjfti-c*^^^ 
•r. Mts-cfe^^KciSjss-ciase-rs. (au. -t^ 

^©^JS^J©^,^(SJ^». (IE) {C/«cS 

[0111] m4*^M{C*jCiT«. ^W^l§$l]®)g|5 
{cfets-c. -t-r^^ab-^^r^Ufc^t-r 5Sa# h© 

BZMPg^fiil^i'©^^^^-^^^^., 0 
l^6^3S©5feW-c(i»i8^g;*iff^E-r-S©-c, 

Ki^^jS'J L/ . -e- n © v * a ft tftKBtfftft t ft c 
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[0 112] m4mteM<Dn#v htcfcOTtt. 

m<Du#-j b^mm-cmfnm^ («*.«. 3 km/ 

[0113] 02 3«JS4j|Si0!l©S 900*^S9 1 
0 &*)tjL2>jt4is • ;U-^> • 7D- • + - 0 
2 4«S 1 0 0 0*6S 1 0 1 4 «fc«3fc.&-€-©5gS9?Hff 20 
te<tO'"$IJillif^U-?> • 7 0- • h*. 02 5 

ttS 1 1 0 0*»6S 1 1 0 6cfc«3^S-e©3>^-7^T 
>*fWffiHJ-7*;l/— ^> -70- - - h£7jVT. 02 

[0114] J»4*Jt«tc*»H-C». m 1 aSttflUCcJfc^ 

7c-T-5Ci*5-c#S. 30 
[0115] H2 6«C©»!l§©*5 3a!^*in"r7*n 

jww«cac3e<c*tr***3H-c* *«(cawes a©# 

[0 116] *5S8*««:fct»r. P#» h©&{5J3*- 
«. B5IB©^»S:S 5 nfc— ^©^©t/Jftltfc^tc— 

m*j<„ ^l^^utcfistsjs^tfciiiZMPe^ 40 
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